
Abstract 

Discrete vibrational structure has been observed in the 
photo-electron spectrum of oxygen at an ionization potential of 
40.33 eV. Two levels, attributed to the 0 ^ (o 2s) final 

state, have been detected with a vibrational spacing of 0.071 eV. 
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We have .previously reported a photoelectron spectrum of 
. recorded with dispersed 304 A He I radiation [1], in which the 
statistics v;ere poor and the resolution v;as broadened by drift 
in the scanning electronics over the long- period required to 
record the spectrum. We have recently re-recorded a much im- 
proved spectrum with a drift-free digital scanning system and 
with better trapping of scattered electrons in the ionization 
region. The low electron energy region (ie ionization potentials near 
the incident photon energy of 40.8 eV) , reproduced in fig. 1, 
contains two peaks corresponding to ionization potentials of 40.33 
and 40.40 eV in addition to a broad continuum. After considering 
the effects discussed below,' we believe that the discrete structure' 

corresponds to the 2^ ■ final state and the broad continumn at 
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lower ionization potentials to the 2^ final state, both arising 
upon removal of a tJgSs electron from ©2 [2], 

Three experimental effects which could account for the discrete 
structure are impurities in the gas, scattered light from the 
monochromator grating and inelastic scattering of the photoelectrons 
by. the gas. The dominant impurity in the target gas is He from 
the light source; ionization of this gas was observed in the 
spectrum, but no other impurities could be detected at ionization 

O’ 

-potentials away from the two peaks in question. / Further , the 

0.071 eV separation of the new peaks does not agree with, energy 

separations in any likely contaminant. 

^Replacing the grating with one giving an order of magnitude 

increase in the scattered light did not alter the population of 
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the new peaks, relative to the c 2^ peaks [1,3]. Also, the peaks 
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were not present in a spectrum recorded with scattered light 

-0 o' 

(mostly 584 A radiation) adjacent to the 304 A line. Thus 

scattered light could not be responsible for the two peaks. 

The most likely cause of spurious results is inelastic 

scattering of primary photoelectrons into the solid angle accepted 

by the analyzer; such effects have been observed previously in 

Xe [4] and in M 2 and CO [5], However, the 0.071 eV separation of 

the peaks does not correspond to any known vibrational spacings 

in the O 2 , ^ 2 ^ or O 2 molecules [6], Further, the number of 

scattering events will depend quadratically on the pressure in 

the ionization region; such a pressure dependence is difficult to 

measure directly because of the low count rates and because the 

signal detected in general does not depend linearly (for the 

primary photo-eiectrons) on the pressure in the analyzer [4] , Thus 

spectra including the new peaks and the peaks from transitions to 
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O 2 c 2^ were recorded at pressures of 1x10 and 3x10 Torr 

(measured at the detector). The ratio of the intensity of the new 

peaks at the two pressures, normalized to the intensity of the 
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c peaks, was 1.21±.26, confirming that the intensity of the 

40,33 and 40.40 eV peaks show the same pressure dependence as the 
rest of the known photo-electron spectrum. 
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Figure Caption 

Fig, 1 Low electron energy region of the 304 2 photoelectron 
spectrim. The corresponding ionization potentials are 
40.8 eV minus, the electron energy. The spectrum has been 
corrected for the analyzer transmission; as a consequence, 
the relative error, in the intensity near 0.5 eV is one , 
half that hear 2,5 eV. 
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